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(54) LIGHTING FIXTURE, UNIFORM LIGHTING FIXTURE, PROJECTION DEVICE USING 
THESE, ALIGNER AND LASER PROCESSING DEVICE 

(57)Abstract: ' " 

PROBLEM TO BE SOLVED: To provide an optical 
system and an optical device using this for uniformly 
irradiating light emitted from a plurality of light sources 
realizing a compact constitution to radiate at the 
minimum angle of incidence. 
SOLUTION: In a laser array 1 1 , laser emission parts 
11a, 11b, 11c... are straightly arranged at an equal pitch 
and an outgoing light B1 is made a parallel luminous flux 
(luminous flux B2) regarding at least one direction by a 
cylindrical lens array 12. For example, in one 
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embodiment of Fig. 1, the outgoing light B1 is made parallel in a direction parallel to the paper 
surface. The outgoing luminous flux B3 is converged to an incident side edge surface 14a of a 
kaleidoscope 14. A distribution of an in-plane strength of the luminous flux is uniformized in 
the kaleidoscope 14 and is radiated to a part 16 to be. irradiated by a relay lens 15. 
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imm3 ) mm i tmt 2 izsmmmmmza 
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4 f y * k hist* hztztmt^-h msm. 
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HfcfflivCSiWtS. 03(4. 

^m<O«B&fifj££03 (A) fc, 03 (A) OBg|5cDt£ 

A0*03 (b) (cs-rioT'^s. 

[0035] 03 izTjk-mmzts^x , i«(40 1 (= 

^■tri:<0^iSl 1 a, 1 lcZ'kttU—fTl'Jtf 
W 1 l<a£ffc(4*O0y*&#l&l/C^S>. 

u %mi 1 ntiu— rri^-f 1 i^c*:(iBU * 

fo^i 1 a^BftWi^yyKy^/H' 
yxrw (^fc(iuy^jL7-u>X) 1 2#ffiB 

S*tO>4. 03 (B) fciJWC, 12aiiv-yyK'J 
tf/H^yXTM 1 2Zffif&thV-tm\s>XU 
■jyFiM/H'yX) T. %M1 1 a-1 1 nilBHttC: 

[0 0 3 6] U~f7W 1 lcO^jfTWt-yf-tv 
UVKy^H^XTW 1 20#l-yX<7)71--f £>y 

f- (*fcliuyf-^A7-i^^X«o-?>f ?nvyxo7 

MK-r*) ttHK-yf-C&O, 03 (B) Ttiftiil 

1 at^je-ri>uyf-^jL7-a 

ceD^yf-^A^-^yxi 2t-(4. uyX<o«fflJRll 
ai»*(4^c3y^-hsn^v^» 

tt-&B2lii<'V>VV*!l'l'>X2 1 . 2 2, 2 3 
Sriffi&LT*^ KX3-7°14<7)AI : tffllffiffil4a{C 
AltffllBm 4 a'\Oft*Afttfl 



{41 2* T**. 

[0037] x'JyK 'J ^14^X2 1(4. U—fTI/ 
■ij&ijy* HX3-Tl4<7)AStffl9Sffll 4 a l=Mr*I 

s-yyb*y ^1-1^x2 2, 2 

3(4, \s-4fTVA<F>m-Hfo («HWS*rtl) OHfC 
t'-A£A*fffl!lS® 1 4 a£JRttStf*ttfc fc* 

[0038] UH8W) 04(4. JJBH3tf>llMUc*iV* 

r. i/>-^^A5-^yxi2A%v^<7)^^tfc 
whW&W9ftht&><?mzhh. 04c:(4. 030 
^mz&^xu-VTuj <7)i%mzimrfz>%Mi 1 

a<^ea<9vy yKU^/l^yXTW 1 2£Bf£L5t 
*&03KK**UTl^4. «1 1 a*^<7)^IS3tBl 
, Wt^iVY")iJ)VVVX2\, 22, 23£jffi&bT 
# ? A Yx a -X 1 4 OASfllJffiffi 1 4 a (c&AAJtfft 
1 6' T!Iit£;h.l>. iivA vxa-ri 4^!UStil« 

.1 ft*»16* -CfflW^^i. $^>tC04fc0 

3^Jt«rtsfc, ^uyHy^/n^yxrw^f i2^ji 

p&#/]N$v>(3fc*£jii&<&&. Lit*>'oT. ^y> 
x) *m^hztx^mxtm*>bz <-ri. i 

[0039] (HJI0I2) 05&WH6tt. *f6flHW» 
2O^)HCTSr^'tl.^a6<5 r )0T\ BawePROifflR 
«SHtfft*05fc.' fflBSa»flK*@l6t**i.-f f *idl£Rf: 
fcfcKSttfc<Z)"C. SB^Bjifi^i, UyXTW-f 1 K 
5/'J>'F'JAA'l/yX7M 1 2. ijy-\Yxn-X\ 

4. yv-uyxi5, >-yyb'U*/n^yX3 1 , 3 
2, 3 3-C«j£S*U 16l4WIMi«rr**. II 
Ml kHttt; */VVMilWyX7V4 1 2$rl- 
y^a7-^yXtcB#^^.Tt4v\ ^<7)h*. \s 
Vtt 3.7 -V >X<7)~?4 y Xc7)T 1^- -f ^-^T 

Ht 7 f-f4v y y k y *^yxwn pi^ 

*g8ftfl-Cli. S/WWilfrVyXTV* 1 2 2: 

[0040] xyyHy^u-yxrw i 2(4. i/- 
-rriw i icoT^^tf-y^-fcPSK^t-v^T'^yy 

y>Y x }il)V\s>XT\'4 1 2KioT, yHJLTJftSt 
S^S^^^V-t'TW^^B 1 tf&^TUJIifiUZCr) 

. 7tmi%Mtt£iM>. zcom&iznbti&y-im&B 2 

(4. BWfC a FtfC*<Tt>^v^ -«r*>-fe, i^^yy 
ftSHT'3etO^ : 5r(m(f^<. fc4S«*5:->T^ 
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[004 1] v-'J >YVJ])\>V>XT\s4 1 2bi]v4 

>-X*^<fct,2oULhiea$ilS. 05, 06T14 
v'JVH U ^H' yXAOftTIMSfT.^ (y'J>K 
y#/H^yX3 1 . 3 2. 3 3) V 
~fT\s4 1 l*>7MSrtIfcyt7-£:frf 6 l^v- 

)VVyX31. 3 3**SS<t*. 
[004 2] Z.iXti^)yY^il)WyX3 1, 3 2, 

U— ' !T7M 1 1^7W#fa03fcM::ovvt(4. i/V 
yY s )i])WyX3 1 . 3 3 fr'WPK fc ft tT* l> k 

B 2 (4 > >J y H 0 ^/W' >-X 3 1 £ *fl> £ S jffii t T# 
mB 2 1 fc LT v 'J V H \JH^UyX3 2\,ZXffrt&. 

■tLT'toAW*JKB2Ui. ^y^Ky^H^xs 

2?flM]3;h. (#S?B2 2) . isV>V\)#Ar]syX3 
3ZM&IX (3BgB2 3) #54 KX3-T14C0A 
SflWSBil4afcS6*tS. 
[00 4 3] Wc06fc^-f«J:3C l^-lfTM 1 1 
tfcttSTV-<*|6li:il3Wi6]<Oh'-Atcov>Tii, ^ 
yyFy^H^XTW 1 2\± s tff s PWtb»&it&ti 

K'J^WyXTW 1 2Sr3»ftLfeat«ftLr3l£Jt£ 
B2i&9. ^UyKU#/H^yX3 lTWffcSil 
(3fc3iB2 1) . >- , J>'h*U^H^yX3 2Srjl3SLT 
(3fc3lB22) s i/VyVV A/UUyX 3 3 H 
X3-ri4fclRIW* (ft3iB2 3) . #$B2 1. 

B2 2Ji, H6c7)±T*[fii < frwor 

M:firi6li:i3S#fo) (cTO3^-t'$>&<£g(4&v\ t 
ft^T, yyyH'J#;l/U>-X3 1 . 3 3*—\%<7>i' 

y y k y #;n^yx^a#}fiiT. -^-fe^yx-e 
[0044] < 901013 ) ®7m®8te. 

U>X) 12, S/ » V K U ft/Ms VX4 1. *^^>f 
if4 2, 4 3. ^y>H'J#;H^yX4 4, 4 5f*t^ 
£ftl>. Ill 6(4. JJBOfctSrMirfcflft^WMH 1 
9-23457 9-9^fcEttS^V-1f!raH«{t^ 
ffifigSr^t±®ll (016 ( A) ) RX/mmm (016 
( B ) )X\ £ftli«tttf>U-irj|£fcJ&-tt&«*>T« 

a, 4 0b£fiJfflLT. W-1fTM*£*eBtttf>tt8B 



[0045] 'S/»yY»iHM*>X7M 1 2 
i^ESS!*?^^^^--^.*) <9ffrB(4 

;H^i<X4 l(408«^±T*f6]. I' —FT W 

1 l^TU^MfcB3!«ri*l«)»ftt-A*^WT* 
5fHk$ii:l> (3BBB3 1 ) . **v:Mlf4 2(4. 

.■rrw 1 1 *>7M imm9(m&*i--Q&*t. #n 

7 (C& x 1 4 if 4 2 OS- U >XT I' ^OAlt 

*t*Mtw 0»*.(f. vy^^-vyx\2h^ 
5*M if 4 2 tf)7M t-y *tfm&<Wm btahb% 
, (c(4. C<OJ:3«r3»!W4t*. tei'l-'f-f 4 2 frt> 
^(3t^B32, B33) {4£/'JyHy#;PUyX4 
4fci^TWiW»16fc«»^* (^B34) . 
[0 04 6] — V-'fTVA 1 l<7)Tl"C%filtm 
3&frf&I^^fcV^{4. 08tC*-t<t3t'. 
4if4 3tJ:o-C^<03Siffi^A J %-fliSitS. t& 
i?*>, v-y y WijfrVyXA l fc7JtUfcSSfcM£i£# 
jftORHtSftStl. (3K«B 3 1). it^J-f^^ 4 3T' 

3*. ^S:M^^i:$^>^fljeK^:=5: , ) (3t^B3 
3) , ^yyh*y#;^yX4 5KiomrejtH5i6 

±fc«a^i?**l6 (3^B3 4 ) . U—fTUJ 1 1 

4 3(4. zmmm%wibfy-it<?>%}%t> t &\<\ 

[0047] v-fTVA 1 1 ammzi' y y h y #;i^ 
l/yxri^'f (u-yf-^fi^-u-yx) i2Srffiafi» 

*^> : ^>fi) i c7)^S:tfl»^i:* < T-#.&. 

'jyh'y^/n^yxri'^ (t l<(4w>-^^j.7-1' 

yX) X'hhtzth. V— ?7l"t <DT4UfttW3&jfi 

cov>T(4^s«s$-s^sn^v^^3^ y -y hW$> 

[0048] (|tat0i4) 09&tf01 0(4. 
^4^HitCT2:ittWI.^<O0t*, SBaj3t^^>±® 
dB&fiffi££09(3. ffl)BS{BS«fi!t£01 Otmmf 
Kfcfctt^-rtOT. raHj^^(4. v— ¥TV4 1 

1. WJ>Y\)#fr]syX7l''4 (itzteuyi-^j-y 
-vyx) 12. >-'jyK'j#yn^>X5 l . 754T 
-rw-yX5 2, 53. ayfy^n^yx5 4Tm^ti 
h. m^itz^mmmxit. 2%w?y4r*\syx5 

2, 53i^X^hi3 t . 2tkEcoyy^T-il-yX5 

3m-?L{>ii&x'it%<m?&zktfX't<z,. * 

.7t. 3>xy^>X5 4(4. 2ttos/yyHy^;n^ 

yX$r«.^?<!DUyX>'N-'7-^£ii^$^t>^(CSI' 

tt«fc Piste. S'U v k y #^i^ ^xr va zmmn® 
tfctt-th is y*** ?-u yxtcs^m^. I. c t ifix 
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[0049] t-r. H9mmrlt7W#aw**» 

12(4. U— f7W 1 1<97W V-v1-tmffig<D7 

VYVi3)VWXTV4 1 2X'l>— f 7 U 4 cOTUJIj 
ftW-AM m W5r5fcSH B 2 & 0 , v 'J y H U i] 
)UU>X5 1 Sriliib (3D&B4 1 ), 311 754 74 
l^yX 5 2 WW *«^60ffi»3!SIW*JfiS 
*ift (31^B42) . 17 54 74 VyX5 20&£ 

yHU^UVXTW 1 2£S$L£«909<7)ffi 
BfttCfctfl.jifi^lW. 17 54 74 l/yX5 2<9 
NIC TfiTWUf m 2754 74 1-yX 53 ii-mX'it 

«*»^> t x u y h u a* 

l^yX7W 1 2<OJ0aK». Ss\)>¥V&A'l>>Xl2 
\Zi5ft&V-4fTV4 1 1 fccotr-yf-m^iftio-c 
MB41*5gl77-{7'fl/yX52 K«L"C*>r*» 
fcffl<, ^£7)i5&*§1^ g£i75474uyX5 2£ 

mm- * # u >xufrt>mtt s *u/yisttii 1 

ftvtf:^ §|275474l'yX5 3S-£gi:'t&. * 
LT§^75474l^yX5 3*>^!iJS*7ftKt4. ^y 
ry^yXs 4 fciomiUfS l 6 tSia-&*>Sii 
S (3fcKB4 3) . 

[00503 mz, mi o^m^xu—fTu-t^Tu 

U—fTUJ 1 l36»fe<oajflt3tKBlli^UyHU^ 
^yX7M 1 2^aiiLT3^B2i:^0. ^'JyH 
•J^;H^yX5 l? 3 F1r3^B4 lfcSftS. ±&ff)i. 
3 fctfl 1 7 5 4 7 4 W y X 5 2 VfoimBW&GM 2 7 

54T4U-yX5 3miztix&io, 3? 1754 74 

yxs 2v&v>x&frt><7)\x,mm. (^B4 2 > a* 

312754741^X5 3<7)#UyXaS£jl®LT. 3 

yfni/yX5 4 t j r>-cttBl«» 1 6 fcSfc£i>§ 

*l.Ti!i*%H&&*i.6 (3\3iB4 3) . 

[00 5 1] u-if7M 1 1 <r>mffl><r>w. £ (7W 

1 75474 WyX5 2^:ftfi{C#LT&? t Li¥ffi: 

SrV*. ^2 774 741^yX5 35-fflV^I 

fcfcfc*. t»UV— f7l^4«7)5^^±faJf§* J -Hi- 
*3v*i:*$:-£**£fcli. 351754 741^X5 2 

ost' yx»*»4>«aat** oesiB 4 2 > 1 & 

fc*3£3:flSst«>, 312 7 54 74 l-yX5 3 Sr&^i: 
T\ l/-f7M 1 10J3BJSS;friaj«iHE*8#l£< 

[0052] (Sdm5 ) 01 1 \i*%mzt hmm 



■pais***:, 54 sa'^7*. wmuyxt zmt 

h. Hi 1 fc7irt«JSW«)fiiiS{Bi. BB«JJ#£iR6 1 
r , 6 1 g . 6 1 b fcfc^J&fpt^ 6 2 1 54 WW7*6 
5fct5ltl^yX64i:(cJ:'9ffiB£§iii». 01 ltttt 
«Wt-C{4SI«3te^3R6 1r. 61g, 6 1 b fc LTWt 

[0053] e&m? 6 2 fc LTtt. mmyitu 

4 y^r'jXA^fflv^ik*^*^. &$£*K6 l 

r , 6 1 g . 6 1 b#, Jtt. life. HHSOW- 

RWStf. ^4?o4 ■y?JjS6 2bTWfe£KIf£-tf\ 
i^S*W?n>f.^l62r, 6 2b(4*8fe£ 
j»a3-li-*J:^t»JjtSfl4. 54 Vrt)V7S5bLX 

imumm^m^zt^x^i. mi 

T1i54 Yrti\>7<7m.mz7 4-)VY\'l<'X63*m^ 
X^t, 54 h^'/P76 5^jgLJt«S*t^yX6 

[0 0 54] &±<Vffimz£-oX, 54hA>76 5$- 

y h 57. MtA^gft-t 6 J; ^ ^t5 4 hn';U7<0^. 3 

[ 0 0 5 5 3 0 1 1 T*{i#«<7)5 4 h^Vl/7'SrfflV^ffi 
tiM&aVtdfi, 01 2^-TJ: 3»M^6 1 
r, 6 1g, 6 1bt«i£U>:ff-3ft054 bA/1/76 
5r, 6 5g, 6 5bm^XffitfLLXi>Bk^. #54 h 
A^6 5r, 6 5g, 6 5 b<5DIiBfc«MvC^£i?> 
{±7-f-;l/KW'yX6 3r, 6 3g, 6 3bt'$>l..0 
1 2<7)fifj£ti. 01 l<7)ffi^Jt^TSItl/yX6 4t 
7-fM^y65r, 6 5 g , 6 5 b tf)RS<93fl&K# 
^<^-S3t». tS»VyX64^<y^7^--^7ft(i 
01 10&Stl'>X6 4W*'y?y*-*tXi 1 )&<-t 
Z'Jmtfhl. 3«<7)54 hv^XtoaW^atijV^T 
tmcr>i%&tmmz. ^yh7Xhitt:^±.^tz 
0, •feA5^HEKA5^ffi^*-?»Ct^-e^l.. 

[ o o 5 6 3- 0 1 4{±, *%wiz£&mtms<?)ftmz 

ovvtf£HJt&£#)O0T\ 0*s 7 1(ill^3S9^V^ 

im?m2 offy^-ttiMzfitm-t^m-mmmm. 12 

*m&>®mmt. «*«93&>4>b*«2 04 
. xn\^MzwsL<r>^-^m^sti ix-v+tiv 

7 2*!SRHL, !J»UyX7 3t:J:oT^f-^7 2<0 
[ 0 0 5 7 3 0 1 5 14 , J: S V-if JPlScoS 
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xth. 7 6±coMftx*v hmmm*M7 1 

X'% , mmtox j Hm%£tfX'Zz>. u>xt5 
zm\syxizmmt2>i)K hiKimmtuvw.® 
v-9 7 6X'$>immxn&^mizht:'oX£}-m , n 

X'% Ztzfr. \s-ifT-->Vt LX i> mMX'Z h . 
[0058] 

imco®%] &±comnfrt>mfr%£oiz. #m 
om*mmz£ixn. m&tmm^hzbiz^x^ 

mtte'i^<mx.&ztw*imz%:t). ztuzxvm 
«commzmm it:mzt&ttttm<7)%&>-xf-£.z 

[ 0 0 5 9 ] 4fc, *»W>%-HBl«!afe:J:fitf s _L 
[ 0 0 6 0 3 jjaor £ <<^-Safi8sriE i SrHaW 

stsiB. sft&B, mis-v'toxM&^zm z 

[BnHOft*5tBMJIJ 

[013 *%Hfl<om 1 0-SBfc0!£K | !W-&fcrt>tf>0 

[023 1 <0-S0S« t K fcAtf5H 

[03 3 l^>-f-*a9-uyX£JBv^BM^<7> 
3»S£|jWi**fctf>OBlTa £ . 
[04 3 03<O8ft£Ki3VvC, Wyf-^^-L-i'X 



[05 3 «W 2 <Qgtttft£KQft-S fc*>*>H 
T\ !PM^O±ffi«M£^0T'$>l>. 

[06 3 2 OHJfcfll WJltS fctf>?)0 

T,:iW!83l^OfiroHWMJfit«^- 0?* i> . 

[07 3 *IM<©»30iatW*Kiflt6fcAoa 

x\ m*m¥&n±ffiWii%ffim*t®x'h h . 
[083 ^w^<m,3<r>wm^wm-htdh(rm 
x\ fM8emnmmm&n?m?t>&. 

[09 3 *IHB^4<^atMtawt4]ltA^H 
[0103 *^cO^4<OHife09SriliH3-tS^c7)0 

[0113 *JMBC J: '*£UHil*a-^0K>«HMI 
&£mbti>lznki-mx°hl. 

[0123 ^^JIIBB«<03ltfli^ll«W{t*J»t 
&3^t^Mff3^#a^«««ft*3e»i: fc i>iz^f 
0T*S. 

[0133 *^J3<D?Sft#&i: Wf3lfifl:*a«)fll«W 
[014 3 *t^-f1foa!*«*7StBI , C»4. 

[0153 ct h v— f rnxmnm mz~o\ vc 
mms>tL#xnmx%h. 

[0163 *m££ lisemxmvmmmm 

1 l-l/-f7K, 1 '2"'ifV>Y»1ifrV'VXTl' 

r. ls-vu-uyx. 31.3 

2, 3 3, 4 1, 44, 4 5, 5 l-i/'jyH'J^/H/ 
VX. 40a, 40b-**S^>f1f\'4 2. 4 3-* 
t^-t'f-r. 52, 5 3-794 T-f U-^X, 54-3 
yrV-9-uyX, 6 1 r , 6 l g , 6 1 b-MBBIg? 
». 6 2-fe-^-fiScS^. 62 r, 6 2 b-^-f ?n-f -y 
63, 63r, 63g, 6 3 b-7 4 -frVVV 
Xv 64 -SStUVX, 65, 65r. 65g, 65b 
-94 W0P7\ 7 1-%-HlB^a, 7 2-Uf-? 
/k 73-mU>X. 74-fflgX-f-v\ 75-U 
>-X, 7 6 -7-^. 



[023 



[01 33 



[01 43 
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[06] 




15 
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G0 2B 27/00 
G0 2F 1/13 50 5 
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G0 3F 7/20 

G0 9F 9/00 
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Z 5C058 
521 5F073 
337Z 5G435 
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G03B 

G03F 
G09F 
HOIS 
H04N 



21/14 
27/54 
7/20 
9/00 
5/40 
5/74 



52 1 
33 7 



jwta*fflE'+JsaiTB3#6# m& 
02mm mm mm 

JtDK«*EBK4»«aitB3#6-f- 
<72)?PJi# an aet 



HOIS 5/40 

H04N 5/74 

F2-1M 1/00 

G0 2B 27/00 



F 2H088 
2H091 



2H109 
3K042 
4E068 
5C058 
5F073 
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FA46Z FA50Z FD06 LA17 
LA18 MA07 

AA13 AA29.AA96 DA12 
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